The purpose of this study is to compare the changing behavior of two counting methods (whole counting and whole-normalized counting) and inflation rate at country level research productivity and impact. For this, publication data on tribology research published between 1998 and 2012 from SCOPUS has been used. Only internationally collaborated papers are considered for comparison between two counting methods. The result of correlation tests shows that there is highly correlation in all the four indicators between the two counting methods. However, the result of t-test shows that there is significant difference in the three indicators (paper count, citation count and h-index) between the two counting methods. This study concludes that whole-normalized counting (fractional) is the better choice for publication and citations counting at the country level assessment.
INTRODUCTION
The counting of co-authored publications constituted methodological problem in scientometrics based research evaluation (Huang and Lin 2011) 1 . The counting of papers and citations is fundamental, to the assessment of research productivity and impact. In the increasing trend of scientific collaboration across international borders, it becomes conceptually and methodologically challenging to conduct counting for an internationally collaborated paper (Huang, Lin field, then it is an internationally collaborated paper. Countries having at least 100 papers in the data setare considered for the comparisonof two counting methods (figure 1).
Tools used

CPP
Citations per Paper (CPP) can be used to assess the impact of publications for publication years, countries, institutes and authors (Elango, Rajendran and Bornmann 2013) 13 . It is obtained by dividing the total number of citations by total number of papers.
h-index h-index is an indicator that measures both the research productivity and impact of a researcher (Huang and Lin 2011) 1 . Since its introduction in 2005 by Hirsch 14 , it has been applied not only to individual researchers, but also to countries (Schubert 2007) 15 . For example, Elango, Rajendran and Bornmann (2013) 13 applied the h-index to countries in the field of nanotribology. Among the various h-index models, the following model suggested by Glänzel and Schubert (2007) 16 has been used to assess the impact of countries.
Where, c is a constant (0.9 for journals and 1 for others), P is a number of papers and CPP is a Citations per Paper.
Counting methods used
Among the various available counting methods, the following two counting methods (OECD, 2009) 17 have been used in this study. 
Whole Counting
Inflation Rate
Inflation rate is obtained by dividing the paper count, citation count, CPP and h-index from whole counting by those from whole-normalized counting.
Statistical procedures
Pearson and Spearman's tests have been performed to determine the relationship that exists between the two counting methods. These tests are done in SPSS and MS-Excel.
Further t-test (www.socscistatistics.com) was also performed. 8 . It is noticed that inflation rate for top 5 countries was lower than 1. This implies that the whole counting method underrated the top 5 country's impact of research (CPP). Table 4 show that the h-index and relative rank of top countries by two counting methods. The ranks for top countries are similar by two counting methods except eight countries where a slightly change is observed. Inflation rate is calculated by dividing the hindex by whole counting with h-index by whole-normalized counting. It is observed that inflation rate of h-index from whole-normalized counting to whole counting for top countries ranges between 1.26 (Hong Kong) and 1.37 (Netherlands). Inflation rates Table 5 provides the information about lowest and highest inflation rates from wholenormalized countingto whole counting for various indicators. It is observed from table 5 that inflation rates for paper and citation counts from whole-normalized counting to whole counting are greater than 2 whereas it is greater than 1 for impact of research (CPP and hindex). This is because of counting done multiple times of countries for internationally collaborative papers. Table 6 provides an overview of statistical tests performed in this study. Results of Pearsoncorrelation and Spearman's rank correlation tests show that all the indicators (paper count, citation count, CPP and h-index) between the two counting methods are highly correlated (>0.990 at the 0.01 significance level). Further results analyzed using independent samples t-test reveals that there is significant difference in paper count, citation count and hindex except CPP where there is no significant difference between the two counting methods. 8 . The difference between the lowest and highest inflation rates is very low among the two counting methods, i.e. from 0.11 for h-index to 0.33 for citation count. This result is in contrast to previous study conducted by 2 where it was 0.63 for paper count, 0.92 for citation count and 0.35 for CPP. The inflation rate was lower than 1 in CPP for seven countries (32% of top 22 countries). Even though correlation coefficient between the two counting methods is very close to 1.0, the inflation rate is greater than 2 for paper and citation counts whereas it is greater than 1 for impact of research (CPP and h-index). Considering this high inflation rate, this study concludes that whole-normalized counting (fractional counting) is better choice than whole counting at the national level research evaluation. This result is in agreement with the argument by Waltman, et al (2012) 5 and Aksnes, et al (2012) 7 .
Paper count and ranking of top countries
Summary of statistical tests
There are three limitations in this study. A relatively small dataset is used for comparison. Secondly, simple fractional counting (whole-normalized counting) is used rather than complete-normalized counting, as one unit of credit is shared between the unique countries with equal fractions (OECD 2009) 17 . Thirdly, the number of citations received by a paper from its time of publication through the date of access is used rather than specific period citation windows such as two year citations.
